The main purpose of the paper is an assessment of current level of socio-economic development of EU countries. In situation of many difficult changes, which could complicate the further EU's situation, the analyses provided in these areas are important. Due to large differences in the social and economic development of EU countries, the multi-criteria taxonomy was used to compare the situation in both of these areas. The authors decided that the basis for the analyses will be the indicators transformed according to the relative taxonomy method. The results confirmed the relatively large differences between EU countries especially in the area of economic development.
Introduction
In the literature, more and more opinions appear that the socio-economic level of development of EU countries becomes similar (Rodriguez-Pose, 1999; Ray, 2000) . At the same time, the existence of differences in the development of countries belonging to this political and economic partnershiptype is increasingly emphasized by many other authors (Bilbao-Osorio and Rodriguez-Pose, 2004 ).
These differences are mainly observed when the countries located in Southern and Eastern Europe are compared to countries from North and West. According to Podkaminer (2013) , the relative backwardness of the countries of Central and Eastern Europe have deep historical roots. Whereas the crisis from 2007-2008 had the greatest impact on the difficult current situation of the countries of Southern Europe. The most differences are visible between their levels of development in economic area, while in the social ones they seem to be smaller (Bak and Cheba, 2018a) . Now in a situation of many difficult changes which could complicate the EU's ability to deal with multiple internal and external challenges such as: the pending departure of the United Kingdom (UK) from the EU (Brexit), migration and related societal integration concerns, and a heightened terrorism threat, some authors (CRS Report, 2018) are questioning the future shape and character of the EU. In this context, the analyses of the current level of development of EU countries are relevant. Their aim is to indicate the most visible differences between more and less developed countries. These differences have also a strong impact on the other areas of EU development. The literature (Hopwood et al., 2005; Szopik-Depczynska et al., 2018; Bak and Cheba, 2018b) emphasizes that the most economically developed countries also have the biggest influence on negative changes in the natural environment, but this connection isn't observed in the case of Scandinavian countries. Their economic development is related to the positive impact on the natural environment and quality of human life.
The aim of the study is an assessment of current level of socio-economic development of EU countries, both in each group of this development, separately and together. The article attempts to find the main reasons of the differences between the analysed countries in the discussed areas. The paper is divided into 5 sections. The first presents the aim of the research. Next, the mathematical research method is presented. The third one is dedicated to a presentation of the statistical data.
The fourth section presents the research results and discussion, and the last one contains conclusions. The added value of the paper is a division into groups of EU countries according their Proceedings of the 2019 International Conference "ECONOMIC SCIENCE FOR RURAL DEVELOPMENT" No 51 Jelgava, LLU ESAF, 9-10 May 2019 , pp. 53-60 DOI: 10.22616/ESRD.2019 .057 54 socio-economic level of development, but each of these areas is analysed separately. It means that comparable will be these countries which level of development will be both similar in socio-and economic areas.
Description of the research methods
In the paper to study the disparities between the European Union countries in the field of socioeconomic development the multi-criteria taxonomy was used. The basis of the results analyses was the indicators transformed according to the relative taxonomy method. In the relative taxonomy, it
is assumed that all indicators should have a positive interpretation when assessing the position of a given country against the background of others (Wydymus, 2013, p. 634) . It means that all destimulatns have to be transformed into stimulants as follows: The work assumes that if the X'k is a destimulant, then the Xk will be a stimulant after the transformation: Xik = 1/X ' ik. Data analysis based on this method takes place in several stages. In the first one the relativization the values of diagnostic features is made as follows: (1) where: d -relativized values of the indicators, i, l = 1, …, k -objects' numbers, i≠l, j = 1, …, m -numbers of sub-indicators, t = 1, …, n -numbers of years.
The relative taxonomic measure of development is estimated as follows:
The description of every stage of this method and their application in the economic analyses were presented in the following papers: Wydymus (2013), Lira (2015) , Cheba (2019) . It should be noted that this measure is close to 1 and can be interpreted as the relative position of the object relative to all other analyzed objects (in this case: countries). For objects with a similar level of development, the values generally hover around unity. The lower the value of the measure, the better the situation of the object (country) against the background is. Objects can also be divided into typological classes with similar levels of development. The first class contains the best countries, while the fourth the worst ones. To the second class countries with value of taxonomic measure of development above mean value for all groups were assigned. To the third class these ones with the values of this measure below mean value. The results of the relative transformation of indicators were used in the next stage to compare the EU countries according their socio-and economic development. For this purpose, the multi-criteria taxonomy was applied. In this method the following procedure is required (Nowak, 1990; Malina, 2004) :
In the first step D K distance matrices (based on Euclidean distance) are defined for each of the distinguished classification criteria of
A threshold value is defined for distance * d . The value is usually defined in accordance with the following formula:
For each classification criterion, C K affinity matrix of ) ( n n × dimension is defined, whose elements If inequality * d d ij ≤ is satisfied, the objects designated as i and j are deemed as similar in terms of the examined criterion, if, however, an opposite condition is satisfied, the relevant objects are treated as dissimilar for value * d , thus the affinity measure of ij c will equal zero.
A final C(n×n) affinity matrix is determined among the analysed units. ij c elements of C matrix are equal to the product of relevant elements of C K matrix for all the analysed criteria, i.e.: According to the above, two objects are considered to be similar to one another simultaneously on account of all the criteria, if they are similar to one another separately on account of those individual criteria. The adoption of a given algorithm may lead to determining a large number of small sized groups (one-and two-elements groups), (Malina, 2004) .
Statistical materials
To assess the socio-economic development of EU countries, statistical data from 2016 presented 
Research results and discussion
At first the results of the relative taxonomy method were presented (Table 1) . As a result of the use of this method a ranking of 27 EU countries in which the impact on the assessment of the country has an effect not only on its own situation but also the situation of the other states was obtained. In The reverse situation was recorded in the countries of Northern and Western Europe. In the next step the EU countries were divided into groups taking into account their results both in socio-and economic development. For this purpose, the multi-criteria taxonomy method was used.
As a result of application of this method 6 following groups were created: a) was decided to determine the measure that can be interpreted as the weights defining the relative importance of individual indicator (Nowak, 1990) : (7) where: j V -classic coefficient of variation calculated for the j-th diagnostic feature.
It turned out that the most important are the following indicators: from the group of poverty and values in the indicated groups) were presented on the Fig. 1-3 .
Detailed analysis of the mean level of indicators in individual groups may explain the reasons for
including such many EU countries to the first typological group. Their membership in the same group was caused by the value of indicators close to the mean value for a whole group. The results obtained are also confirmed by the conclusions formulated by other authors (Eagle et al., 2010) . Such a large first group shows that in the area of socio-economic development, the majority of EU countries obtain similar results. On the other hand, among the 27 analysed countries, there are also those whose results differ significantly from mean value in group both in plus and in minus.
Source: author's calculations based on Eurostat data The results of classification of EU countries (countries in first group and others) are also presented on the map (Fig. 4) .
Group 1 other groups
Source: author's calculations based on Eurostat data In effect of application of the multi-criteria taxonomy, it was possible to distinguish typological groups of countries similar to each other in terms of both aspects (social and economic). To the same largest group (first group) were assigned countries which seem to have a different socio-economic situation. However, the obtained results were justified by detailed analysis of both the value of the relative taxonomic measure of development and the importance of diagnostic features and their mean level in individual groups. The research shows that for most countries their socioeconomic situation does not differ significantly from the mean of EU level.
A great difficulty in conducting statistical multidimensional analyses is the collection of reliable and comparable statistical data. It turns out that the databases of statistical offices of EU countries do not always provide full and up-to-date information.
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